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ABSTRACT: 

PURPOSE: To provide the liquid crystal display element having a high 
response speed and excellent mechanical strength and to improve its 
productivity. 

CONSTITUTION: A liquid crystal layer 14 to be clamped between both 
substrates of the liquid crystal display element of an active matrix type 
constituted to drive the liquid crystal clamped between the one substrate 1 and 
the other substrate 12 with a counter electrode by using switching elements 
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formed on the substrate 1 is constituted of a ferroelectric high-polymer liquid 
crystal or its compsn. and at least one of the substrates is formed of a 
plastic substrate. In addition, thin-film transistors (TFT elements 2) of the 
switching elements are formed on this plastic substrate 1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the active-matrix type liquid crystal display element which drives the liquid crystal 
pinched between the substrates of another side with a counterelectrode using the switching 
element formed on one substrate The liquid crystal display element characterized by the liquid 
crystal pinched between substrates containing a ferroelectricity liquid crystal polymer or a 
ferroelectricity liquid crystal polymer constituent. 

[Claim 2] The liquid crystal display element according to claim 1 whose switching element 
formed on a substrate is a thin-film transistor or thin film diode. 

[Claim 3] Claim 1 and the liquid crystal display element given in two which are characterized by 
at least one side of the substrate which constitutes the above-mentioned active matrix type 
liquid crystal display element being a plastic plate. 

[Claim 4] Claim 1, 2, or the manufacture method of a liquid crystal display element given in 
three characterized by laminating the substrate which prepared the switching element after the 
substrate in which the counterelectrode was formed consists of a plastic plate and forms a 
liquid crystal layer on this plastic plate with a counterelectrode. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display element using a 
ferroelectricity liquid crystal polymer or its constituent as a liquid crystal material, and its 
manufacture method especially about the active-matrix type liquid crystal display element used 
as a display unit or various devices for electronics, and its manufacture method. 
[0002] 
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[Description of the Prior Art] Generally, with a liquid crystal display element, a scanning 
electrode group (common electrode group) and a signal-electrode group (segment electrode 
group) can be allotted to matrix form, and a character and a picture can be displayed on a 
screen by driving inter-electrode liquid crystal by these two-electrodes county. With such a 
liquid crystal display element of simple dot-matrix composition, an electrode is made thin and 
narrowing an electrode pitch can perform the high display of density more. However, it 
becomes what has the huge number of electrodes which constitutes a scanning electrode 
group and a signal-electrode group, and a display is confused with the crosstalk by which 
voltage is distributed also to the pixel which adjoined the pixel for a drive, or the response of 
liquid crystal is spoiled as the densification of a dot (pixel) and enlargement of a screen 
progress. Then, in order to solve such a problem, the switching element which consists of thin 
film diode or a thin-film transistor for every pixel is allotted to matrix form, and development of 
the active-matrix type liquid crystal display element which carries out the direct drive of the 
liquid crystal is furthered. The nematic liquid crystal is used for the this active-matrix type 
display device. 
[0003] 

[Problem to be solved by the invention] However, in the thing using a nematic liquid crystal, 
while a speed of response is as slow as tens of Second m and a limit is in improvement in the 
speed of a display, there is a problem that a big screen display cannot be performed from 
restrictions of a repetition frequency. Furthermore, since there is no memory nature, it is 
always necessary to impress electric field to liquid crystal. Then, the active-matrix type display 
device which used the low-molecular ferroelectric liquid crystal for the liquid crystal material, 
and used the thin-film transistor for the switching element is proposed in gazettes, such as a 
JP,61-52681,A number and a JP.62-172326.A number. However, with the liquid crystal display 
element stated to these gazettes, while uniform orientation processing was difficult, the 
disorder of orientation arose by the thin-film transistor, and it had problems, like orientation 
breaks easily by a shock. 

[0004] It is equipped with high speed response nature while it has the memory nature to which 
a display does not disappear, even if a ferroelectric liquid crystal has a bistable state, and it 
cuts applied voltage. Moreover, unlike the nematic liquid crystal, a ferroelectric liquid crystal is 
high viscosity and has the property to be easy to carry out orientation along the direction which 
flowed. Therefore, by the conventional manufacture method of pouring in a ferroelectric liquid 
crystal and obtaining a liquid crystal display element after forming an empty cell, there was a 
problem of pouring of the liquid crystal into a cell not having been easy, or being easy to 
produce an orientation defect in the poured-in liquid crystal. 

[0005] This invention is proposed in order to solve the technical problem which such a Prior art 
has, and it aims at offer of the liquid crystal display element which can improve productivity, 
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and its manufacture method while a speed of response is quick and excelling in mechanical 

strength. 

[0006] 

[Means for solving problem] In the active-matrix type liquid crystal display element which drives 
the liquid crystal pinched between the substrates of another side with a counterelectrode using 
the switching element by which this invention was formed on one substrate in order to attain 
this purpose Liquid crystal pinched among both substrates is used as the ferroelectricity liquid 
crystal polymer or the ferroelectricity liquid crystal polymer constituent. 
[0007] Moreover, the liquid crystal display element of this invention has formed at least one 
side of the above-mentioned substrate with the plastic plate further again, using a thin-film 
transistor or thin film diode as a switching element. 

[0008] Moreover, after the substrate in which the counterelectrode is formed is constituted by 
the plastic plate and forms a liquid crystal layer on this plastic plate with a counterelectrode, he 
is trying for the manufacture method of the liquid crystal display element by this invention to 
laminate the above-mentioned substrate in which the switching element was prepared. 
[0009] This invention is explained concretely hereafter. As a substrate, for example First, 
crystalline polymers, such as one axis or biaxial drawing polyethylene terephthalate, 
Polyamides, such as polyolefin, such as amorphous polymer, such as polysulfone and 
polyether sulphone, polyethylene, and polypropylene, a polycarbonate, and nylon, can be 
mentioned. The liquid crystal display element of the large area in which a curved surface 
display is possible can consist of using such a flexible substrate. In addition, a glass substrate 
can also be used for the substrate of the side in which a switching element is prepared. 
[0010] the transparence usually used for the liquid crystal display element as an electrode 
currently formed in the substrate in which the counterelectrode was prepared - or - half— the 
transparent charge of an electrode material, for example, a NESA film, and an ITO film can be 
used. In particular in the case of a TFT panel, it is not necessary to form a pattern. In the case 
of the MIM panel, an electrode pattern is formed in the shape of [ for a dot-matrix display ] a 
stripe. 

[001 1] A TFT element or a MIM element as an active-matrix element etc. is formed in another 
substrate. 

[0012] As liquid crystal, if the ferroelectricity liquid crystal polymer is included, the intensity and 
endurance over external force, such as a shock and bending, can be improved. Moreover, the 
memory nature of a ferroelectric liquid crystal can be used and reduction of power 
consumption can be aimed at. As a ferroelectricity polymer liquid crystal material, for example 
Moreover, a kind or two or more sorts of ferroelectricity liquid crystal polymers, The 
ferroelectricity liquid crystal polymer constituent which consists of the ferroelectricity liquid 
crystal polymer constituent which consists of a kind, two or more sorts of ferroelectricity low- 
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molecular liquid crystal and a kind, or two sorts or more of ferroelectricity liquid crystal 
polymers, a kind, two or more sorts of ferroelectricity low-molecular liquid crystal and a kind, or 
two sorts or more of other liquid crystal polymers etc. can be mentioned, namely, as a 
ferroelectricity liquid crystal polymer or a ferroelectricity liquid crystal polymer constituent The 
ferroelectricity liquid crystal polymer the polymer molecule itself indicates the liquid crystal 
property of a ferroelectricity to be (a homopolymer, copolymers, or those mixture), A 
ferroelectricity liquid crystal polymer, other liquid crystal polymers, and/or mixture with usual 
polymer, The liquid crystal polymer which shows all the ferroelectricities, such as the mixture of 
a ferroelectricity liquid crystal polymer and ferroelectricity low-molecular liquid crystal, a 
ferroelectricity liquid crystal polymer, ferroelectricity low-molecular liquid crystal, a liquid crystal 
polymer and/or mixture with usual polymer, or mixture of these and usual low-molecular liquid 
crystal, can be used. 

[0013] Also in said ferroelectricity liquid crystal polymer, the side-chain type ferroelectricity 
liquid crystal polymer which takes a chiral smectic C phase can be used conveniently, for 
example. Moreover, adhesives, an adhesiveness-reducing agent, a non-liquid crystal chiral 
compound, a pigment, etc. are contained in a ferroelectric liquid crystal constituent if needed. 
Although the thickness in particular of a liquid crystal layer is not restricted, it is desirable after 
application dryness to become 1 -1 0-micrometer film thickness, and it is good for it to be 
especially referred to as 1.5-3 micrometers. In a ferroelectricity liquid crystal polymer, for 
example An AKURIREITO principal chain system liquid crystal polymer, A meta-KURIREITO 
principal chain system liquid crystal polymer, a chloro AKURIREITO principal chain system 
liquid crystal polymer, an OKISHIRAN principal chain system liquid crystal polymer, a siloxane 
principal chain system liquid crystal polymer, a siloxane olefin principal chain system liquid 
crystal polymer, an ester principal chain system liquid crystal polymer, etc. are contained. 
[0014] 

[Chemical formula 1] 
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(A) 

-6-CH2CH-)- CH3 

(^(CH 2 ) 12 0^O)"^ 0 ^O^^ 0C ^ HC2fe 

(B) 

-(-CH2CH-3- CH3 

COO (CH 2 ) i20-(O)- C ^ H (§)- 0CH2 S HC2fe 

(C) 

CH3 

-(-CHzC-f- CH3 

COO (CH 2 ) 1 1 0-<^)-COO-(^-0CH2CHC2H5 

(D) 

CH3 

-(-CH;>C->- CHs 
[0015] 

[Chemical formula 2] 
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(E) 

f 

-^CH2C4- CU3 

COO (CH 2 ) t 1 0 ^O)" m OCH2CHC2H5 

(F) 

-^CHzCHOf- CH3 

CH2(CH 2 )t0-(O)- cM ^O)- C00CH2 5 HC2H5 

(G) 
CH3 

-f-SiO-)- CH 3 
CH 2 (CH 2 )90-^3)^5y c00CH2 £ HC2H5 

[0016] 

[Chemical formula 3] 
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(H) 

CH3 

-f-CH?CCH20C0(CH2)3C00->- CH 3 

COO (CH2) i2O-^^^-C0O-^^^^Q^-C00CH2CHC2H5 

(I) 

-f-0C0CHC00(CH2)3-^- CH3 

CH2(CH2)9O^^^^"C00-^^^^(^^^-CO0CH2CHC2H5 

(•I ) ^ 
-^-O(CH2)6OC0CHC0O(CH2)60"^^Q^- CH3 

CH2 (CH 2 )50 ^Q^.N=N^^y OCH2CHC2H5 

[0017] 

[Chemical formula 4] 
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(K) 

CH3 CH 3 



-{-C2H4CHC3H6SiO-Si 
I I 

CH3 CH3 CH3 



(L) 

CH3 Cfe CH3 CH3 

^C2H4CHfelfeSiO -Si -Hr-f-G2H4CHC3HsSi O-Si 
CH3 CH3 



CH 3 CH3 

CH3 

0 (CH 2 ) io0 -(0^000 -<^Q^)-C00CH ( CH2)5CH 3 
CH3 



0(CH2hcK)<^^C0O-^ 



[0018] [ in addition, the repetition unit of the above-mentioned ferroelectricity liquid crystal 
polymer ] The frame of a side chain A biphenyl frame, a phenylbenzo eight frame, a biphenyl 
benzoeight frame, It may be replaced by a phenyl 4-phenylbenzo eight frame, and the 
benzene ring in these frames A pyrimidine ring, A pyridine ring, a PIRIDAJIN ring, a PIRAJIN 
ring, a tetrazine ring, a cyclohexane ring, With a JIOKISAN ring and the dioxa BORINAN ring, 
it may be replaced and A fluorine, By a halogen machine or cyano groups, such as chlorine, it 
may be replaced and 1-MECHIRU alkyl group, 2-fluoro alkyl group, 2-chloro alkyl group, a 2- 
chloro 3-MECHIRU alkyl group, 2-trifluoromethyl alkyl group, a 1-alkoxy carbonylethyl 
machine, You may be replaced with optical-activity machines, such as a 2-alkoxy 1- 
methylethyl machine, a 2-alkoxy propyl group, a 2-chloro 1-MECHIRU alkyl group, and a 2- 
alkoxy cull ******- 1 -trifluoro methylpropyl machine. Moreover, as for the length of a spacer, 
methylene chain length may change in 2-30. Moreover, the number average molecular weight 
of a ferroelectricity liquid crystal polymer has the desirable thing of 1,000-200,000. As a 
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ferroelectricity low-molecular-liquid-crystal compound, for example A Schiff base system 
ferroelectricity low-molecular-liquid-crystal compound, The ferroelectricity low-molecular-liquid- 
crystal compound which introduced ring substituents, such as azo and an azoxy series 
ferroelectricity low-molecular-liquid-crystal compound, a biphenyl and an aromatics ester 
system ferroelectricity low-molecular-liquid-crystal compound, a halogen, and a cyano group, 
the ferroelectricity low-molecular-liquid-crystal compound which has heterocycle, etc. are 
mentioned. 
[0019] 

[Chemical formula 5] 



it^VH (1) ~ (4) iiV$l?hHZ>. 



(1) 




n= 5-10. 12. 14 



(2) 




n= 7-10. 11 



(3) 




n= 7. 8. 14 



[0020] 

[Chemical formula 6] 
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(4) 



ho CH3 

Cr^+i N=CH^Qh>CH2-CH-C2H5 

n= 4. 8. 12 

fct-B-r (5) . (6) 
(5) 

CH3 ^ H3 

0 ' 

n= 4. 5 

(6) 

CH3 

CoH2n^iO^O)-N=N^^)-0-CH2-CH-C2H5 

n= 16 

[0021] 

[Chemical formula 7] 
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£UTfct. Wxtf, foKLm-Tit&fo (7) . (8) &mi 
(7) 

0 0 F 0 

CH3 

n= 8 

(8) 

0 0 CF3 jj 

(Xlfert^iO-^^^^-C-O^^^-C-O-CH-Cfe-C-O-feHs 

n= 8 

i: Lttl Wx(f, JfcCamt£& (9) ~ (11) i&$lfe>tiZ>. 
(9) 

CI 0 CH3 

Cr.K2rvn o/0/-° - c \0 /° " CK? -CH-C2H5 



n= 6. 8, 10 



[0022] 

[Chemical formula 8] 
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(10) 



0 .CN CH3 



i= 8 



(1 1) 



p p CH3 



n= 4. 6 

KiZml-itGVi (12). (13) &ml 
(1 2) 

0 CHs 

c 8 Hi7-oH;oXoy c - 0 ~ t ' CH;? "^"S H " C2H5 



(1 3) 



CH3 

CnH^.i^' I /^^0-t-CH ? >-^-0-CH2-CK-C 2 H5 

n= 6. 8, 11 

[0023] In addition, the ferroelectricity low-molecular-liquid-crystal compound of these 
compounds is typical, and the ferroelectricity low-molecular-liquid-crystal compound of this 
invention is not limited to these structure expressions at all. Extension film production is carried 
out on a substrate with an electrode by the cast extending method etc., or application film 
production of such a ferroelectricity liquid crystal material is carried out by the below- 
mentioned roll coat method, and orientation processing is made after that. In addition, as an 
adhesive, the thing of an epoxy system can be used, for example. 

[0024] Next, the procedure which forms TFT element 2 used as an active-matrix element on 
another substrate 1 is explained about the case of a glass substrate, and the case of a plastic 
plate with reference to drawing 1 or drawing 3 . First, the case of a glass substrate is explained 
based on drawing 2 (a) and (b). The gate electrode 3 and the scanning line 10 are formed by 
vapor-depositing Cr, Ta, an Al film, etc. on the glass substrate 1 using a plasma-CVD method. 
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Then; gate dielectric film 5 is formed on the gate electrode 3 with the anodic oxidation coating 
of a gate electrode, and plasma CVD. For example, Ta of the gate electrode 3 is anodized at 
room temperature, Ta205 film (anodized film) 5' is formed, and the gate dielectric film 5 of 
Si3N4 is formed by a plasma-CVD method on it. Next, the channel semiconductor 6 is formed 
by a plasma-CVD method, heat CVD, a low-pressure-CVD method, etc. on gate dielectric film 
5 amorphous Si film 6a, n+ amorphous Si film 6b, or a polycrystal Si film. Then, the picture 
element electrode 4 is formed with an ITO film etc. Furthermore, the source electrode 7 and 
the drain electrode 8 are vapor-deposited, and aluminum, Mo, IT film, etc. are formed. And 
TFT element 2 is formed by putting the channel protection film 9 on it. 
[0025] Next, it explains, referring to drawing 3 about the case of a plastic plate. On the plastic 
plate 1 which consists of a PES subs trate etc., an ITO film is used and pattern formation of the 
gate electrode 3 is carried out. Under the present circumstances, pattern formation also of the 
picture ele ment electrod e, 4 for a liquid crystal drive is carried out simultaneously. Then, gate 
dielectricjilm^jsjoxrned using the or ganicity_ or the inorganic compound which has insulation 
on the gate electrode 3 by the plasma polymerization method, the LB method, an 
electrocrystallization method (the electric-field polymerizing method), etc. For example, by a 
plasma polymerization method, this g ate dielectric film 5 is f ormed as a poly para-phenyle ne 
film etc. in an arachin acid film and an electrocrystallization method by i-carbon film and the LB 
method. 

[0026] Then, on gate dielectric film 5, conductive polymers, such as polypyrrole, the poly 
thiophene, polyacetylene, the poly phthalocyanine, poly thienylene BINIREN, and poly 
phenylenevinylene, are used, and the c hannel semiconductor 6 i s formed. Under the present 
circumstances, it dries, after dissolving precursor polymer in the organic solvent and applying 
by a spin coater etc., and a mask is made the gate electrode 3 and the picture element 
electrode 4, optical irradiation is performed, and the channel semiconductor 6 is formed by 
flushing the non-glared section with a solvent. 

[0027] Then, the source electrode 7 and the drain electrode 8 are formed by vapor-depositing 
gold by the lift turning-off method on gate dielectric film 5 and th e channel semiconduc tor 6. 
[0028] Then, TFT element 2 is formed by putting the channel protection film 9 between the 
source electrode 7 on the channel semiconductor 6, and the drain electrode 8. In addition, 10 
is the scanning line which consists of a gate bus line, and 1 1 is the data line which consists of 
a source bus line. When the active-matrix element formed on a substrate 1 is a Ml M element, 
the scanning line 10 is unnecessary. 

[0029] Next, the manufacturing process of a series of liquid crystal display elements is 
explained in order. First, in order that a ferroelectricity liquid crystal material may raise a 
fluidity, common organic solvents, such as an aromatic series system, an aliphatic series 
system, or an alcoholic system, dissolve. Then, this liquid crystal solution is applied to film 
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thickness uniform on the surface by the side of the counterelectrode 13 of the long picture 
plastic plate 12 by the micro gravure method, the direct gravure method, or the sinking-in 
applying method. In addition, an application is performed by the sinking-in applying method, 
pressing against a substrate side with, an electrode the sinking-in member into which liquid 
crystal solution was infiltrated, and moving. The application range of the liquid crystal solution 
to a substrate side is set up to become the range which agrees mostly to the field of the 
display of a liquid crystal display element (liquid crystal panel), and the intermittent application 
of the liquid crystal is carried out on the long picture substrate which it let out from the roll. 
Since liquid crystal solution will not be applied to the drawer electrode section if such an 
intermittent application is performed, the back process which removes the liquid crystal of a 
garbage can be skipped. After applying liquid crystal solution, it dries in order to evaporate a 
solvent. 

[0030] Then, another [ by which TFT element 2 is formed on the liquid crystal layer 14 formed 
on the plastic plate 12 ] substrate 1 is piled up so that an element formation side may counter. 
At the registration process of both this substrate, while keeping air bubbles from entering 
between the liquid crystal layer 14 and a substrate 1, the liquid crystal layer 14 is pinched by 
uniform film thickness between up-and-down substrates. In order to be able to perform this 
registration process good, it is desirable to heat the substrate by the side of element formation. 
Since 1 axis level orientation of the liquid crystal element is carried out a liquid crystal 
constituent, when being pinched between substrates, orientation processing is made after that. 
As the method of this orientation processing, the rubbing method, a diagonal vapor deposition 
method method, the magnetic field impressing method, a temperature gradient method, etc. 
can be used. Furthermore, the method of carrying out orientation of the liquid crystal element, 
applying shearing shearing to a substrate so that it may be indicated to JP,H2-10322,A, the 
method to which shearing is applied and by which orientation is carried out while impressing 
electric field so that it may be indicated to JP.H3-5727 ,A, etc. can also be used. By cutting the 
long thing with which orientation processing was performed in a predetermined size, the liquid 
crystal display element which consists of a plastic film substrate can be manufactured. 
[0031] 

[Working example] Although the concrete work example of the liquid crystal display element by 
this invention and its manufacture method is explained hereafter, this invention is not limited to 
this work example. 

a work example 1 - [ ferroelectric liquid crystal Polymer Compounds Sub-Division shown in a 
chemical formula 9 is first dissolved by toluene, and ] as 30wt% of liquid crystal solution Micro 
gravure coater is used and applied to the electrode surface of the plasti c pla te 1 2 which 
consists of a pojyetbensulphone substr ate (PES substrate ) in which the counterelectrode 13 
by an ITO film was formed. This PES substrate is 100 micrometers in thickness, is 150mm in 
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width, and is 20m in length. The thickness of the liquid crystal layer 14 after a solvent 

evaporates was about 2.5 micrometers. 

[0032] 

[Chemical formula 9] 



m&HSL&m A 

-f-0CH2CH->- 



u 



Ifc^t^?* M n = 3 0 0 0 



CH3 

CH2CCH20CO(CHa)3COO-)- CH3 



COO 



(CH2) 120-^>^COO-^5^^^COOCH2CHC2H5 



A : B = 3 0 : 7 0 ( * *Jfc) 

85 47 -18 

Iso SaA SnC* Cry ( °C ) 

85 47 -20 

3 0 *C fc \1 S iC^B^Pfl ( t 10-90) : 7 0 0 u S 

[0033] The substrate 1 of the side to which TFT element 2 is allotted was produced as follows. 
First, on the plastic plate 1 which consists of a PES substrate with a thickness of about 100 
micrometers and a width of 150mm, it etched by having carried out covering formation of the 
ITO film, and the picture element electrode 4 and the gate electrode 3 were formed. On this 
gate electrode 3, by the electric-field polymerizing method, it deposited, the neutralization 
process of the poly para-phenylene was carried out completely, and gate dielectric film 5 was 
formed. Then, the sulfone precursor of Pori 2 and 5-ethoxy phenylenevinylene was dissolved 
in the toluene solvent, and it applied by the spin coater, it dried after that, and the channel 
semiconductor 6 was formed. Under the present circumstances, the mask was made the 
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picture element electrode 4 and the gate electrode 3, and Mitsuteru putting and a non-glared 
portion were flushed with the solvent. Then, by vapor-depositing gold by the lift turning-off 
method, the source electrode 7 and the drain electrode 8 were formed. 
[0034] Then, width laminated the substrate 1 by which TFT element 2 was formed on the liquid 
crystal layer 14 of the substrate 12 with an electrode using the roll, the product made of 
silicone rubber, and iron, of two 80mm in diameter at 200mm, and used it as the element 15 
for undivided. At this time, the roll of two was heated at 60 degrees C so that it could laminate 
good. Then, as shown in drawing 4 to the long picture element 15 for undivided, orientation 
processing was continuously performed using the rolls 16, 17, and 18 of three. Rolls 16, 17, 
and 18 are iron which gave chrome plating here, a diameter is 100mm and length is 500mm. 
The rolls 16, 17, and "18 of these three have been arranged so that center-to-center distance 
may be set to 120mm. The skin temperature of each rolls 16, 17, and 18 was 95 degrees C, 80 
degrees C, and 50 degrees C, respectively, and line speed v was taken as a part for 10m/. The 
smectic layer normal of liquid crystal has been arranged in the longitudinal direction of a 
substrate, and the right-angled direction by this processing. Then, the long thing was cut down 
in predetermined form and the liquid crystal display element 19 shown in drawing 5 of 1/100 
duty was manufactured. In addition, in drawing 5 , 20 is a closure agent. 
N;<i J0035]^Fhis display device 19 was inserted with two polarizing plates which intersected 

perpendicularly, and when driven with the line sequential drive system, the good display of the 
contrast ratio 30 was obtained. Moreover, the display speed of one screen was an about 1m 
second. 

[0036] In work-example 2 work example 1, the orientation film of polyimide is coated on the 
electrode of the PES substrate to which liquid crystal solution is applied. The thickness of the 
orientation film was about 100 micrometers. Moreover, this orientation film has performed 
rubbing processing. Like the work example 1 , when liquid crystal solution was applied in micro 
gravure coater, the film thickness of the liquid crystal layer was about 2 micrometers. TFT 
element 2 is formed in the near substrate 1 to laminate. Here, the substrate used nonalkali 
glass. The gate electrode 3 and the scanning line 10 were formed by vapor-depositing Ta film 
by a plasma-CVD method on this glass substrate. Next, Ta of the gate electrode was anodized 
at room temperature, anodized film 5' of Ta205 was formed, and the gate dielectric film 5 of 
Si3N4 was further formed by the plasma-CVD method. Next, the amorphous Si-film and n+ 
amorphous Si film was vapor-deposited by the plasma-CVD method, respectively, and the 
channel semiconductor 6 was formed. Next, the Al film was vapor-deposited by the spatter 
method, and the source electrode 7, the drain electrode 8, and the data line 11 were formed. 
Next, the ITO film was vapor-deposited by the spatter method, and the picture element 
electrode 4 was formed. Furthermore, the Si3Nx film was vapor-deposited by the plasma-CVD 
method, and the channel protection film 9 was formed, on the substrate in which this TFT 
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element was formed, the orientation film is coated like the PES substrate of opposite (film 
thickness - the same), and rubbing processing has also been performed. Then, after carrying 
out position ****** of the PES substrate in which the above-mentioned liquid crystal film was 
formed, and the glass substrate with which the TFT element was formed, width stuck with the 
roll made of silicone rubber 80mm in diameter at 200mm, and doubling was performed. Then, 
this element for undivided was warmed to 100 degrees C, and the liquid crystal display 
element which carried out uniform orientation by cooling gradually was obtained. When driven 
like the work example 1 , the good display of the contrast ratio 20 was obtained. 
[0037] The same liquid crystal display element as a work example 1 was produced except 
having formed the polyimide film which performed rubbing processing on both the substrates 
side, using comparative example 1 ferroelectricity low-molecular liquid crystal and DOBAMBC. 
[0038] The liquid crystal display element of the evaluation work example 1 and a comparative 
example 1 was gently put on the plate, the steel ball with a diameter of 12.7mm and a weight 
of 8.4g was fallen from a height of 50cm, and when the grade (display poor section) in which 
orientation breaks was observed, the result shown in Table 1 was obtained. In addition, whole 
size is 5x5cm. 
[0039] 
[Table 1] 

An orientation varied region A work example 1 0% 

Comparative example 1 40% [0040] = Except having formed the 

stripe-like scanning electrode 22 in the substrate 21 which applies comparative example 2 
liquid-crystal solution 100, and having formed the stripe-like signal electrode 24 also in the 
near substrate 23 to laminate, it manufactured like the work example 1 and the simple-matrix- 
liquid-crystal display device 26 (refer to drawing 6 ) of 1/100 duty was obtained. In addition, in 
drawing 6 , 25 is a liquid crystal layer. This display device 26 was displayed with the line 
sequential drive system of two pulses, and a 1 / 3 bias methods. The drive condition was made 
into applied-voltage 6V and pulse width 1.5 m seconds. As a result, although 1 screen display 
of 1 / 100 duty displays is carried out, the time for 150 m seconds was required. 
[0041] In addition, this invention is not limited to the work example mentioned above, but 
various change implementation is possible for it within the limits of a summary. 
[0042] 

[Effect of the Invention] Since a ferroelectricity liquid crystal polymer or its constituent is used 
[ according to this invention ] for the liquid crystal material in constituting an active-matrix 
display device as explained above, the liquid crystal display element of the big screen which 
has the memory nature in which a high speed response is possible can be constituted. 
Moreover, the orientation stability of liquid crystal is high and the liquid crystal display element 
excellent in mechanical strength can be offered. Moreover, manufacture of the continuous 
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liquid crystal display element by a long substrate is attained by using the plastic plate for the 
substrate. In such a continuous process, a complicated process which injects liquid crystal into 
an empty cell like before becomes unnecessary, and an efficient liquid crystal display element 
can be manufactured. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing typically the composition of the liquid crystal 
display element by this invention. 

[Drawing 2] (a) is the sectional view taking out and showing 1 pixel of the active-matrix element 
which constitutes a liquid crystal display element using a glass substrate, and (b) is the 
perspective view showing this active-matrix element typically. 

[Drawing 3] It is the sectional view taking out and showing 1 pixel of the active-matrix element 

which constitutes a liquid crystal display element using a plastic plate. 

[Drawing 41 It is a figure for explaining orientation processing process. 

[Drawing 51 It is the important section sectional view of the manufactured liquid crystal display 

element. 

[Drawing 61 It is the perspective view showing typically the simple-matrix-liquid-crystal display 
device compared with the liquid crystal display element of this invention. 
[Explanations of letters or numerals] 

1 Glass or Plastic Plate 

2 TFT Element 

3 Gate Electrode 

4 Picture Element Electrode 

5 Gate Dielectric Film 
5' Anodized film 

6 Channel Semiconductor 

7 Source Electrode 

8 Drain Electrode 

9 Channel Protection Film 

10 Scanning Line 
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1 1 Data Line 

12 Plastic Plate 

13 Counterelectrode 

14 Liquid Crystal Layer 

15 Element for Undivided 
16, 17, 18 Roll for orientation 

19 Liquid Crystal Display Element 

20 Closure Agent 



[Translation done.] 
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